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I 

• 2003-060057 ^- v : 

[ff*^l] (1) 9 *¥)\'Wmm*^~t2> a?u\£y ; 

(2) flrlfi*^ 7u\£ycr)T^ >^K?iJ£rr- K-t£ia^@^iJ 

(3) huIB^ 1 ; * * P^-^- K^-^-tf^-^^ 

[0 0 0 1 ] 

it, msSa.mm, 0!lx.f£> o«^X(±jtifiLimm [#!Jx.ii\ AsbL^mm (00 x. 
[0 0 0 2] 

ti\ ^mmxitm^m > ssm. xitmm^m.mmm (wim, mmmbm 

o 

[0 0 0 3] 
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MKtiU («X»±r) 2 flfc^a IIP (/?, y> S> XHe) 7 

*fmirz>o ^*^ntr>uii, iooo*jSx.*^^*p«btLTi3 0 
.n#& craw* a*ntt £ & 0 

[0 0 0 4] 

AM* >I£:tci*K Smtti^Bii^^^EIt LTIi 

, iltt^iloMli: ItiH^fffentv^, 2-[4-[[(3,5-Zl g^T-'j 
y ) * y 7x7^ v]-2-^ fJV^n yjt-^7y ? Klf^-fc 

(RSR13) $:^M^tt^^7n^f 'j7^ftfflim^-& 
SK2) o 

[0 0 0 5] 

iBSt^Rfttefc^i-SEJI'^^n ^>ct) i yi^Xfcf-r U T > (Presbyte 

rian) SSg^^n tf> -5^«:»* Lfc teMtlfrlfclR 3 ) 0 ^UX 

tr-r';r>fflfE*-c*±, p xn vyfflttK&i-rzmios&BOT (a 

sn) (Lys) KB&StlT^&o *|&IB#f> li, ri/Xff'J7>lf 

g^yxnvytfm.m.^Rtei-lft&zj >tr*K (in vivo) -e^fti-^^^tc, 

[0 0 0 6] 
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^W**^^^^"^^ (SDH) fgtt«)i«ni<>. IIAffl** 

0 :o^»IS*fi> *&ffl-*"*xfcJt«Lt\ **^*5MMU*K»* 

> <7) #J 30% J^T -C * o tz o 
[0 0 0 7] 
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[0 0 0 8] 

immjcm i ] 

?K (Blood) J , (*@) , 1 9 9 8^, I9 1t, p 
. 2643-2644 

r-f • • 5j-"7* • 9 'J -Jj)l< • >^*t -f ^-v a > (T 

he Journal of Clinical Investigation 
) J , (*S) , 1 9 9 9f, f 103%, p. 739-746 
[##It£l&3] 

^eiE#, mimm, straw-, r«^^^^w 

m, WWtf£ffif&& f 2 0 0 1^, p. 150-154) 
[0 0 0 9] 

h«l^>, ^-f^^tf^ (Titusville) ifi^^-ne>^ i«9^tt^a^e 

f »; T>^M^^^T*(±30%J^T) "e*"), *>f*xe/l/ffl'v*^n 
[0 0 10] 
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mm z m&i- & tz # o^m 

(1) ?-f*Xkf;w (Titusville) M^*^T1"& « tf > ; 

( 2 ) huIS 9 4 9 7» fcf «r ^ n if > tf> T 5 >g?Be?!l Ki" & tl^Bfi^J 

(3) H^#V**^*^K££-tHfe^**- 

[0011] 

[ l ] *^(0BI 

(l) Hnt>iti^na^oif>; 

( 2 ) miS * 4 9 7. \£)vm a V n tf > CD y 5 * n - K-T * il^ge^ij 

[0 0 12] 
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■^g^T*'^^®? (Asp) ^7X^*7^ (Asn) U®m£*lT^&^£;t 

;;{^>^ot, L^fc, f(7)7^^ , 7^>i^7X^°7^>t:tM^ 
:i i:J;o Ti&g&fc&ftite £ jjrT ^ * ^* otfvi ffM m £ £ a y u \£ y x*$> h W 
t}> (frtzmfeZtiZ <>tf>-Cf±£v>j&*, H?Li*tf (0Ox.»f, t: h , -7<7* 

-tf-;K ^v, Xti^f^*x 

[0 0 13] 

flJSE*^ ^nif>t LT(i, £b«l?*ntf> (GenBan 

k accession number AH002715) <Oi&94&E<DT X'*? <¥>Wtt:T 
g^L^^^H^ &&<^fix ~?*Js\a 1 ^ntf> (GenBank accession number V 
00714) <om94% |W7^7^>i^7^^7^>i: L fc^fa & fc* Sr ^ 

[0 0 14] 

U*f-KJ buIS*^ **tf;HU ^ntf ><7)7^ /W^n- K1-&1&^ 

tf>«7 5 y&BE?ij£=i- Ki-&i&»K?iJ^(b&&<-K'J % 9 is*?- vzmf&z. 

[0 0 15] 

* - j Steffi # * * k L&i>, mu&mmm *° * * v 

^■f- K-C3 - K£ *i& * >f 9 * fcf ;H1 a tf >ri*i£##&rtTS&3&nTfiE£5l2-C 
aH^J-iftfcffi^* * - K#§3l*Tt&K#A Ltz%%L'<9 9-iWf& Z.ttfX^& 

o 
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Tr-VP3#^-r^^ (AAV) X(i U >f * - 

[0 0 16] 

iitatewa^Ho Aiiii uit #ox.(£\ (i) 

^ntf>\ &&v*(i, (2) U ^v-ACAt^'o if >5r^7 9 -fe;WbL7t'J *'v 
-AIa^^d kT>7& s $n<b;rLTV>& (Squires, J.E., Science, 295, 1002-1004 
, 2002 ; #PJ¥2001-348341^Hz) 0 ffilx-tf, (Looker, D 

. et al., Nature, 356, 258-260, 1992) X(i h 9 v i - y (0'Donn 
ell, J.K. et al., J. Biol. Chem. , 269, 27692-27699, 1994) * 4 9 

[0 0 17] 

^ntf>x(i^'f 9X\£)l>&*r\.<D$zmma ?u\Zv) i&trZt tt?i* 0 

e>o«ij^^ftA-e^i5%i^T'C*^>^^ ^^tf^^^^^^ [H»!I2 (i) 
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#P8] -C&oTk, ^M^^^^JtfcLT, -B^^«9^¥^J^flS§|-e2.5 
^±Ofg^^i" [HWJ2 (5) #HB] ; lot, ^^*n tf > £ LT? 'f ? 

[0 0 18] 

^^fflv^lH^l^o Z\<D t£~jF>\£h Ltli^ tf!)x.i£\ (1) &mtm 
izX&Jjfe, 3Z.fi (2) (ES#fflJfe) &ffiv>&;/r&&<!:*£W&-<^ 

ALtzfe, ^^cxmm^mxmma^nm^m (ex vivoigips) mm- 

£ 1*1 -ena $ & z. t # * 0 

n if > £ tr ^ ^ n tr > £ rt-e^^it^-c^, 

[0 0 19] 

0!lx.(£> Pawliuk, R. et al., Science, 294, 2368-2371, 2001 Kf±, h /? A 
^ntf ^a^O— «[|fe^*JCjBHi-*ll1lf^^ntf > (HbS) (D&j&ZWo 
Hktkfttfmm (SCD) SCD^T-*;w-7^xtci3v^T, itf^Ptf^KJ: 

ijzt^zxn, mttfemmmji^? ?-zmmLtz 0 tit: 
■wxizm-tztizx ^> i omn<r>&m\zm.<>xifcmt?hv^z^myu\£>z 
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[0 0 2 0] 
[0 0 2 1] 

(Mxti\ «5i*u xn&M) ^<D&mm%m*fa±mt& 

[0 0 2 2] 

(1) #5I*K <iM, *M£, Xii&Jf) Ki^t&B**ftttfilO|n]± 

(2) (fux.{^ ^m, we, xit&M) <nzm. (Mz-is, %mmm 



tamm 2003-3084478 



2003-060057 ^-v! 10/ 
[0 0 2 3] 

[ 2 ] *^ B ^<^ F7>^yi-'^^t: b id^ 

, JftfcllRjeS 1 ft* > 2r£a<0:fr& (^!lx.(i\ Shirasawa, T. et al., 
J. Biol. Chem., 278, 5035-5043, 2003) CilJ^fiti^^^Ho 

ff|B#t: Mft^i: LTIi, 00 *.»*", £ b * & < (^x.(i\ -?">x, 7 

. yK -f*. fcVv\ X»±<^*) , % 

[0 0 2 4] 
[0 0 2 5] 

* >f ? * tr ;wm^ ^ *~ o tf > m^WL^m ntt * t± , 7 s w x tr-r >; r > 

SK^n fcf yj)m¥&mmM&*^1rW££g: i Z'oX^Z> (Shirasawa, T. et a 
J. Biol. Chem., 278, 5035-5043, 2003) 0 ■/VXtff'JT'/ffl^^nif 
^ne^izgS^^^^Se^-r^ifflOSAsn^yslc^^i-^^ttCJ: 

0, ^^ne>^95^Cl-*H^, M^t^ttSo 
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K *;i/S!^^^n tf>-C(i. a 1 /? 2 -9-^- * b ^WM^'fiMi"^ « 94Asp 

[0 0 2 61 

[fgjfcffll] 

[H^M 1 1 

< 9 4 9 * \£ jvm^ 9 n if > *m%-$ %> ^m-? •> x o^«> 

^Bfc (Asp) ^7^7+*> (Asn) i:iftt-S^tt:iO, al^ntf>itfE 

o r J , ikxf tej i±, -etL-rtL, a i tr^aMS^ r ^ntT^a^, 

T>f v ^IHiiHSTx WR##EcoH©tt8P&«r^U Sfi-^ TD94NJ &«-c9iS 
TOffi-Sf- T*J (±, |~*J T^1-fiS^, |94f|(D7^^7^>8 (D) £7 
X^7*~> (N) i:mU:fI^iAL/:i^*to 
[0 0 2 7] 

a 1 >fu\£ >mmir^&l>t2>372bp<D5' 7?>*>y$ffl ( 1 ~372# 
* k ; GenBank accession number V00714) — ~f k Lt, -r* 

7*f J A <7) A 7 7- y (A FIXII ; Stratagenett) 1291B * X * 'J - 

7 7 7>n->^^ 0 « i ^nif>^x^ y > Z^ijl.0kb7 ? 9° * > h £ 
L ^f, TfrflRcD U-?'7xr>7^f'; h (pALTER system ; Promegatt) £ 
ffl^T. H94#gOAsptc*tS1-*3 K>GAT£, AsnK*frf£1-& K>AAm&^ 
U£ c 5' ^77^>f (6.8kb) . fiiAi^^a 1 ^nk' >mitt (1.0 
kb) , ->>»ttat^f-, SO* 3' ffi^77^>h (2.2W>) 

KK«L Shirasawa, T. et al., J. Biol. Chem. , 278, 5035-5043 
•-?°°3^femc0^jlISC^oT^L, pMClDT-A(B) (fJi7^W 
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) a — ~ > ? Ltio 
[0 0 2 8] 

yH-BEffl Lfco G418»t£ES? n - >240jSO£^V ADNAfcftlJ&IJSilEcoRI-CiPKfc 
U ill^t7°n-7 (800bp) »^tf>/D 7 h#*r^<fc<K 

v>t, r^'jy-va^ (Hum. Reprod. , 8, 2180-2184, 1993) K J: I) 3- * 7 
WAZftnLtio 7-7^^^C57BL/6CrSlc"7^X (B^SLC) <!:3c@££-^ 
fclfe. Ell tc^i-7 p 7-r-7-pl25.^p2^fflv^PCRJiiIiMm; 19, 

[0 0 2 9] 

ft&mt LT, -^^e^ntf^yg^nif >itf5T-^i3tt-2>^108#SOT^/^7 
3r> (Asn) £'Jv> (Lys) K d <h \z X <0 > /? ?u \£>Mi^^y'uX 

\£7- l )T>$Z&%&XLtzy v ? 4>~W Xi^ Biochem. Biophys. Res. Commu 
n., 295, 869-876, 2002tcfe«tO¥JHI«o XWWk Lfz a 
[0 0 3 0] 

immm 2 ] 

( 1 ) ^^ne >ffimRv?&tin.*t nfc 

* 4 * x tf * & t/f-/ u X tf r V 7 > -7 x *f8jfiL#> <b #^^e ^* 

ntf>*rWftU &^HPLCK<fc 5WL£ 0 fcfc. HuIfiP^^^ffti. Shiras 
awa, T. et al. , J. Biol. Chem. , 278, 5035-5043, 2003KfE«cO3MEK:tEo T 

tf > * ^ ^ ^ if ;HH « ^><7)#J^-co#J^\ WcKX* & 15%WT"C* 

V^KntZyuXXr- ij T>M/3^n tf><7)#J^-<7)i!l^\ S^T* ^>30%J^T 
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l?v^«m nk*-? ^ TL '<£ 7j* O 


[0 0 3 1 ] 






<£l> 












RBC (x 106/ml) 


9.67±0.35 


9.99±0.44 


Hb (g/dl) 


15.2+0.6 


14.6+0.4 


Ht (%) 


56.9 + 2.1 


55. 1±1.9 


MCV (fl) 


59.0 + 0.7 


55.2±0.8 




id. u in u. u 


74-n ^ 


MCHC (g/dl) 


27.0 + 0.0 


26.5+0.5 


WBC (x 103/ml) 


3.36+0.18 


2.63+0.42 


Ret (%) 


2.2 + 0. 1 


2.8 + 0.7 



[0 0 3 2] 

( 2 ) mskimmmmmw^^ 

Mnt>|l7W (Titu/Wt) . 7 , l/Xtr'J7>tIv^^ (Pres/Wt 
) , 9 4 PX^frRV-fUX^T^) Ty-M^m-?** (Titu/Wt, Pres/Wt) , 

afe^uif^M^"^^ (wt/wt) ^^^-^^tLpMLTt^jfiut^ffl^^r, mitM8l 

%f\t*ftffiLfZo *JflLJt^Simft?Slffi«a^B12 tc^L, #ifiLftOHiliyn y h ( 
Hill's plot) £[*I3tC7F+ 0 I212 WT213 &~£Ut&fe-S§- Tp0 2 J temSt5M±£:t 
fifc-f&o &ib\ BUie^(i> Hemox analyzer (TCS Productstt) £ffl^T37°C-C 

[0 0 3 3] 

1212 ^jjkirmmmmm^it. y°ux^^^ rym^^^^> (p 5 o=43.5m 

mHg) 12, ^r^M^Vu\£y (P 50 =47. OmmHg) tit^LT, ^Mi^MLfc 
o ifc, ?OAt>^^Dlf> (P5o = 66. OmmHg) ikO^ 9 4 9 X fcf^S 
O'Vl/XtT'JTVlA^^oif^ (p 50 = 72. OmmHg) (2, ^zWm^tt&Wl 

' fcbK# 2003-3084478 
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^ y gxfs- 9 * ^^tf^S.ovi-xe-x v-T^ai^-t^nif >xi±, Hill#m 

[0 



^' 0 3 4] 



^^-tt^tLfUJ^L/Zo &ib\ HufBiiJ^ti, Shirasawa, T. et al., J. B 



pH> fftML«K:fctt&C02#EE (PaC0 2 ) , RlfWjMskmz&lf &0 2 #EE 



Chew-' 278, 5035_5043 ' 2003HfSm<7)^M^^oT > «#x$HfffS (OP 
• aVL Scientific Corporation?!) £ ffl ^ T37°C T^t o £ 0 *>f*;*fc:;U 



iol- 



CCA 



^^If^' 7 ^^^ aUr^T (room air) (hy 
? ^f^ : ^^"^^ »^2S2^">^t|B|i:J:-9tc, jEHf&pH, PaC0 2 , 



^ ^^f^-* 51 ^^ pHc7)©T<hPaC02<7)±#/6 J lSi6'btt^ (■f-* 



{0 0 3 5] 



^ 2 > 




7.42 + 0.01 7.42 + 0.03 

7.45+0.03 7.46 + 0.03 



paC ° 2 .^^T 44.0+0.9 41.9+4.4 



(mniHg) 
(mmHg) 



39.6±6.6 37.5±5.6 
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ilHt^^T 85.7±4.2 84.8±6.8 
EMMMim 56.2+9.0 58.7±11.0 

[0 0 3 6] 

x *3 tt z> vm> ^^-^-tLT, o 2 m»fi. co 2 m*> a & $j 

£L£ G flufSSlJ^(+, Shirasawa, T. et al., J. Biol. Chem. , 278, 503 

5-5043, 2003Kffi*fc<Z>^JEM£oTfi 1 c>7to * >f 9 * \£ <? *RV?m±m 

. &tV% Taj ' l~bj {+, tf^^-r?* tg^M^* t<DF^tc 

^f&H (a: p<0.05, b: p<0.01; unpaired Student's testd«fc&) 75«EH6t>*L 
Sit ^r^i~o 

^XtJt^T, J: f)#<O0 2 £MSU «t f9#<<7)C02^«L/Zo 
[0 0 3 7] 

<|S3> 



C02^^s (ml/min/kg) 

ilUn^T 26.0 + 1.2 35. 1 + 1. Ob 

i&mmmam 15.8+0.8 20.2+1. 6a 

02^'* »(ral/m in/kg) 

ii#^:^T 34.7 + 2.0 42.2±2.2a 
i&M^mtM 24.7±1.2 29.8±2.3* 

mm 

M15i\%T 0.75±0.02 0.84 + 0. 03a 

\*mmm-km o.64±o.oi o.68±o.oi 

[0 0 3 8] 

(4) ffim<D&mt^wfrffiRvmim¥Wftffi 



mm 2003-3084478 



($m 2003-060057 



^?-v: 16/ 



fe£HifeLfco lltrSa$fefet±, Shirasawa, T. et al. t J. Biol. Chem. , 27 

8, 5035-5043, 2003Uiefc<7>3MSU6£o TIto £ 0 
?W ^xtfju^-r*;* (Titu/Wt) (Wt/Wt) co^t, mi 

^o%^T#ttiL^:^*»^^EI5H^i-o HI 4 U £ It & #12^" TlIAj RU* [1 

ibj ti, iikfj-fmmjBLtnmtj-fmmim&L. Ta£« (wt/w 

t, SDH) O/kTI^^-^^'-fi. ft^5 0^m^7Ki- o EI 5 U^l-f- * li 
, ¥*5fil±aHMB3£ (n=5) HI5H^i-|E^ T*J (i> *>T*Xferfl'£ 

tg^M^"?^ t tf>HU^ri£M (p<0.001; unpaired Student's tesUC 
££) 7& s fg#><b*L&- t *7jHr 0 
[0 0 3 9] 

^ ^ if 1-7 ^l^7°uX iff 'J T>3E*v»>;*ov»i**uci5v>-c<> 

a* >r y^^<7)#j^ ? i^ < & o , iib* 4 ivmmnm&rf&T ltv^ 0 * fc, -7° 

IIA* >f X$£«t/IIB? >f -7»f •> X-C-Ji39. 5%W60. 5%"C 

r'J 7>^#|v»7XT*(±49.8%&t>*50.2%^&o*:o IIA* ^ Wt, HB 

[0 0 4 0] 

-tf (SDH) f&ttfcSOSeLfco SDHf&14K3kcK^fl;3 fc W*'fel±, Shirasawa, T. 
et al., J. Biol. Chem., 278, 5035-5043, 2003 US Sfc O ^fflM o Ttfo fc 0 ■ 

4 oTHii:^ u litffEftfeuafe^^r jtm LfciiA^ w -mmjBLViiB* 4 y°mm 

- aj«E# 2003-3084478 
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(n=5) -T&fK EJ6^^-rifi-^- |"*J fi, ? 4 9 X If .77 £ 

■7 7. <>: (p<0.001; unpaired Student's tesUCj:&) fimftbtiZ 

f- 1; r > m& ^ .7 * & 1 1 & - ti fltf K# ffi iz £> 1 1 £ ^ t ( i , ^ Aflfi ic £ v > 
[0 0 4 1] 

(5) g^ifl^Tiiifc 

20cm X 30cm X 12cm) |*l(:7>->^*^ - ^ (i]il=5cm, i£|l = 25.5cm) £1£B 
U Shirasawa, T. et al., J. Biol. Chem. , 278, 5035-5043, 2003(3fSIRO#' 

^Xtf;i/^^-v^7. (Titu/Wt) TkXfWtSEMWX (Wt/Wt) 0|t^^EI7 
t^U yi/XtTf'jTVfSv^^ (Pres/Wt) R0 ! »4fi'7')^ (Wt/Wt) <£> 
fe**0 8^-t o m7RX/m8lZ7f;-fT-?lZ, ¥^f±Iifii (n=5) "C 
& •£> o 

[0 0 4 2] 

»2ffifJ^±) tf>«£^Lfco L^fc. iiuffill»!)2 (1) K^Lfc-fcdK, 
9 Oxt>^7^tii, £^^7*0 if >tc^i-«5> 9 4 9x yznsM^^yu 

■' 2 003-3084478 



2003-060057 ~J 

I 

[0 0 4 3] 

[mi] 

[El 2] 

#^-7 •> XSmiv x c, WHS L /:#tttOiiilfttt^ -5> e 
[HI3] 

[14] 

7 4 ^^e^flY^^t^lv-^^Co^t, ATPT--tffS14X{±SDH?S 
[EI 5] 

^xif;u^^^x^W^M-e^x<7)mM#^tci5tt^^^fll^^^ 
[0 6] 

7^ 7 7\^)u^m^^7R tm^m * x k & tt & smit sdht&m * ^i- ^ 9 

[IH7] 

^xif^^^^^^^^M^^x^iott^gifi^Tll^c 7 )^^^ 
[H8] 
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[04] 

Wt/Wt Titu/Wt 




□ Wt/Wt 
■ Titu/Wt 
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6000 
It 



[H8] 

14000 
12000 - 



CQ 

\ 

It 



10000 - 



8000 - 



6000 - 



4000 



2000 - 



14 

iiai!!(B) 



-• — wt/wt 

-o — Pres/Wt 
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